In this paper we generalize magic rectangles to be n -tuple magic rectangles, and prove the necessary and sufficient conditions for the existence of even ntuple magic rectangles. Using this existence we identify the sufficient condition for degree-magic labellings of the n -fold selfunion of complete bipartite graphs to exist.
I. Introduction
Magic rectangles are a natural generalization of the magic squares which have widely intrigued mathematicians and the general public. A magic ( , ) pq-rectangle R is a pq  array in which the first pq positive integers are placed such that the sum over each row of R is constant and the sum over each column of R is another (different if pq  ) constant. Harmuth [1, 2] studied magic rectangles over a century ago and proved that In 1990, Sun [3] studied the existence of magic rectangles. Later, Bier and Rogers [4] studied balanced magic rectangles, and Bier and Kleinschmidt [5] studied centrally symmetric and magic rectangles. Then Hagedorn [6] presented a simplified modern proof of the necessary and sufficient conditions for a magic rectangle to exist. The concept of magic rectangles was generalized to n -dimensions and several existence theorems were proven by Hagedorn [7] . 
The concept of magic graphs was introduced by Sedláček [8] . Later, supermagic graphs were introduced by Stewart [9] . There are now many papers published on magic and supermagic graphs; we refer the reader to Gallian [10] for more comprehensive references. Recently, the concept of degree-magic graphs was introduced by Bezegová and Ivančo [11] as an extension of supermagic regular graphs. They also established the basic properties of degree-magic graphs and proved that 
then min{ , } 6. pq In this paper we introduce n -tuple magic rectangles. To show their existence, we introduce the closely related concept
II. The n-Tuple Magic Rectangles
In this section we introduce n -tuple magic rectangles and prove the necessary and sufficient conditions for even n -tuple magic rectangles to exist.
Definition 1 An n -tuple magic ( , )
pq-rectangle 
Proposition 2 allows the set of n -tuple magic rectangles to be divided into sets of odd and even rectangles. We quickly see that an n -tuple magic (2, 2) -rectangle does not exist. To show the existence of other even n -tuple magic rectangles, we introduce the closely related concept of centrally n -tuple symmetric ( , ) pq-rectangles as follows.
Definition 2 Let 1 x  and let R be a class of n even rectangular arrays in which each array has p rows and q columns and the entries of R are numbers ( 1) 1  1  9  9  17  17  25  25  33  33  2  2  2  2  2  2  2  2  2  2  3  3  11  11  19  19  27  27  2  2  2  2  2  2  2  2  :  5  5  13  13  21  21  29  29  2  2  2  2  2  2  2  2  7  7  15  15  23  23  31  31  2  2  2  2  2  2  2 2 
Clearly, the sum over each row of any array is 41 and the sum over each column is 82. 
